Abstract
Introduction
Over the last decade, it has been widely argued that e-Learning could respond to accelerating global competition, increase the quality of learning experiences, remove situational barriers, be more cost effective, and transform the way we learn. However, despite isolated achievements, the success record was on the whole not very encouraging and e-Learning did not succeed to revolutionize our education and learning processes [1] [2] . The most influential knowledge management theory by Nonaka [3] opened the debate that organizational learning is mainly a social process and Japanese companies are more competitive because of their collaborate culture. In the past few years, attention has been shifting towards the importance of knowledge management in corporate and academic learning environments. Now the rise of Web 2.0 technologies with more support for collaboration and networking provides new opportunities to overcome many of the failings of traditional e-Learning solutions. Researchers are starting to explore how emergent Web 2.0 technologies will influence the academic and corporate learning process. In this paper, we mainly address the question of how learning, knowledge management, and Web 2.0 concepts converge, and explore the potential of their combination into one integrated framework and process.
Web 2.0 meets e-Learning
Individually, we are one drop. Together, we are an ocean." --Ryunosuke Satoro Learning and knowledge can be viewed as two sides of the same coin and are fundamentally social in nature. Despite the wide agreement that learning occurs within a social context, current e-learning efforts continue to put a heavy emphasis on content delivery and technology. However, learning is more than static content, and technology is only a secondary issue. Learning is basically about people. This requires a change in focus from technology-driven to peopledriven models of learning. With technology as an enabler, the new learning model is characterized by the combination of formal and informal learning within a social context. The people-driven approach to learning can be implemented around Web 2.0 concepts.
We are entering a new phase of 
A framework for Web 2.0 driven learning
In this paper, we provide a possible framework for creating a new understanding of learning around Web 2.0 concepts. With Web 2.0 technologies as an enabler, future learning models need to revolve around three core components: networking and collaboration, intelligent search, and knowledge creation.
Networking and Collaboration: To have a chance of success, learning models need to recognize the social aspect of learning and as a consequence place a strong emphasis on knowledge networking and community building to leverage, sustain, and share knowledge in a collaborative way. Social media support a bottom-up building of communities and networks.
Intelligent Search: Effective learning models need to take a personal, open, and knowledge-pull approach based on small, loosely joined pieces. The main obstacle of the knowledge-pull model lies in the information overflow on the Web. Therefore, we need intelligent search mechanisms for reliable access to information, services, communities, and expertise.
Knowledge creation: Effective learning models need to provide ecologies that facilitate and enhance creativity and give people the support for collaborative knowledge creation. The knowledge creation process will be discussed in the next section based on Nonaka and Takeuchi's SECI model [3] .
SECI model based learning process
Learning and knowledge management are increasingly similar in terms of input, outcome, processes, activities, components, tools, concepts, and terminologies and can thus be viewed as two sides of the same coin. Nonaka and Takeuchi adopt a dynamic model of knowledge management, view knowledge as activity rather than object and focus on knowledge creation, collaboration and practice. This knowledge creation model has been referred to as the SECI model.
The basis of this model is a distinction between two types of human knowledge: explicit and tacit. Explicit knowledge or information is codified, objective knowledge that can be transmitted in formal, systematic language. In contrast, tacit knowledge is not easily codified, difficult to express and subjective. Nonaka and Takeuchi argue that knowledge is created and expanded through the social interaction of tacit and explicit knowledge [3] . Similar to the knowledge creation process, the learning process encompasses more than knowledge acquisition. It is a dynamic process within a collective intelligence, continuous knowledge in action, and cyclic conversion of tacit and explicit knowledge. This spiraling, highly dynamic and complex process is modeled figure 1. It consists of four modes of knowledge conversion: socialization (tacit to tacit), externalization (tacit to explicit), combination (explicit to explicit), and internalization (explicit to tacit). Each of these modes will be discussed in detail below within a learning context, along with actual examples on how various Web 2.0 concepts and emerging technologies can be applied and used in conjunction with one another to support each mode of the learning process.
Figure 1. SECI model based learning process
Nonaka and Takeuchi point out that an individual can acquire tacit knowledge directly from others without using language. Socialization is the process of sharing tacit knowledge, i.e. the rich and untapped knowledge that resides in individuals such as knowhow, expertise, understandings, experiences and skills resulting from previous activities, not through language but through observation, imitation, practice, and participation in different formal and informal communities. According to them, the socialization mode starts with building a "field" or "space" of social interaction. Social media provide great opportunities to build such spaces and hand on tacit knowledge from one person to another.
Externalization is a process of articulating tacit knowledge into explicit concepts. It is generally based on metaphors, analogies, concepts, hypotheses, and models. Blogs for example support the externalization process by giving voice to everyone and providing a space to capture personal knowledge and distributed discussions across blogs, immediately document thoughts, and annotate information. Tacit knowledge that may be expressed but cannot be easily recorded into formal documents and manuals can be verbalized via oral communications. VoIP and phone/videoconferencing for example are powerful tools to trigger externalization via open participation, dialogue, and discussion. Social media in general offer unique means for effective capturing of context-rich and quality knowledge as it gets created, with a minimum amount of effort. The collective intelligence ensures that knowledge is up-to-date and relevant. Wikis are good examples of the collective intelligence at work. They provide an opportunity for social interaction and collaborative knowledge capturing. Knowledge can be expressed and captured through different possible modes of representation and expression including words, image, video, music etc. Each medium has its own affordances and its own strategies for representing knowledge [4] . Consequently, learners need to reflect across media; that is get familiar with a range of different media tools and determine which is most effective in capturing their knowledge. Emergent social media provide learners with effective ways to capture and publish their knowledge in a number of ways and in a variety of media such as pictures, video or audio recordings.
Combination is the process of systematizing concepts into a knowledge system, and it integrates different bodies of explicit knowledge. Once knowledge is captured, it becomes explicit knowledge. Unlike traditional centralized learning object repositories, blogs and wikis build distributed community information stores with up-to-date, context-rich, and searchable learning assets. The captured information can then be transferred within a social context. Blogs and wikis allow quick and wide information dissemination across classroom and organization boundaries. Pod/vodcasting is growing in popularity as a powerful tool to share audio and video recordings. RSS is a successful technology that makes it easy to share resources across networks, as it brings content from different sources (e.g. new blog posts, podcasts) to a learner's personal space, once she has subscribed to the feed source. The captured information can also be managed individually or collectively. A blog is a very valuable tool for personal information management and wikis and folksonomies are highly effective forms of collaborative information management. During the combination process, reconfiguration of existing explicit knowledge through adding, reorganizing, and combining, can lead to new knowledge, possibly more complex. Other Web 2.0 technologies such as mashups can be used to pull together content from more than one source, remix and assemble it to form a new service.
Since information is available in different forms such as texts, images, sounds, and videos, we need federated search technologies that make it possible to perform search across media and plug into multiple distributed repositories to locate relevant learning resources with a single query. We further need social and community-oriented search technology that builds on the collective intelligence to locate quality resources and services as well as appropriate communities and experts. The collective intelligence decides what is valuable through filtering, rating, feedback, reviews, criticisms, and recommendations.
According to Nonaka and Takeuchi, internalization is the process of embodying explicit knowledge into tacit knowledge. Explicit knowledge is internalized into individual's tacit knowledge bases in the form of mental models or technical know-how. Learning by doing triggers internalization. Bringing learners competitively and cooperatively together via multiplayer games and multi-user simulations offer the potential to learn through a new form of social experience. Internalization is also a process of continuous individual and collective reflection.
Conclusion
Recognizing that learning and knowledge management can be viewed as two sides of the same coin and that Web 2.0 concepts and technologies can leverage learning and knowledge sharing, we have addressed in this paper the importance of collaboration and knowledge networking, presented a framework for Web 2.0 driven learning, and discussed the SECI model based learning process. The main aim was to achieve a new vision of blended learning defined by the convergence of learning, knowledge management, and Web 2.0 concepts into one integrated solution toward a new model of network learning through active participation in different communities.
